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Abstract  31 
   Objective: to build a descriptive classification of premolar and molar supernumer-32 
ary teeth (ST) when preparing the cone beam computed tomography (CBCT) report. 33 
The aim is also to share wide range of CBCT images in the open access publishing 34 
model.  35 
 36 
   Material and methods: For our review we systematically searched for articles 37 
from PubMed with 1) free full texts on ST in molar and premolar area and using 38 
CBCT, and 2) articles providing with information on complications related with the 39 
presence of ST in molar and premolar area. We also added to our review studies 40 
providing with classic ST classifications in premolar and molar area.  41 
 42 
   Results: We found 29 cases of ST, and we freely illustrated them with 84 figures. 43 
We separated our pictorial review in: 1) unilateral ST in the mandible, 2) unilateral 44 
ST in the maxilla, 3) unilateral undersized ST, 4) bilateral ST, 5) ST with additional 45 
features, and 6) cases with major hyperdontia.  46 
 47 
Conclusions: we build up the classification matrix for premolar and molar ST 48 
with 11 descriptors and 50 boxes. The descriptors were: 1) location if the ST crown 49 
in axial view, 2) vertical location of the cusp tip in relation with closest erupted 50 
tooth in coronal view, 3) shape, 4) distribution, 5) Position (in relation to normal 51 
tooth eruption) in sagittal view, 6) State of eruption of the ST in the sagittal view, 7) 52 
Follicle size measurement in sagittal view, 8) External root resorption of adjacent 53 
teeth by ST and its location in relation to the long axis of the involved tooth, 9) In-54 
ternal resorption of ST, 10) Adjacent tooth complication, and 11) Damage to sur-55 
rounding structures if ST removal. The open access figures from the literature illus-56 
trated 11 boxes. With our pictorial review we were able to illustrate 45 out of 50 57 
boxes, and freely provide the readership with the most complete description of ST in 58 
premolar and molar area on CBCT than in previously published studies. 59 
 60 









   Supernumerary teeth (ST) are additional teeth to decidual or permanent dentition 67 
[1] Their prevalence varies among diverse human populations, and ranges between 68 
0.1 to 4% [1]. They can be found as incidental finding or as the explanation of  69 
trouble of teeth eruption on panoramic radiography. However panoramic  70 
radiography is related with deformations, and superimpositions and may be of  71 
limited value for ST diagnostic [1]. It is currently replaced by cone beam computed 72 
tomography (CBCT) [2] especially for the diagnostic of ST in orthodontics [3-5]. 73 
Eleven types of classifications of ST were already proposed in the literature [6-17]. 74 
The ST were all classified in relation to the morphology/shape, and location [7-17]. 75 
Seven classifications of ST were based on conventional dental radiography used  76 
before the era of CBCT [7-13]. Four classifications were only related with the  77 
description of anterior ST [7-9, 13]. Seven articles presented with specific  78 
classifications for ST in premolar and molar area [10-12, 14-17]. Complications  79 
related to ST were present only in one classification [16]. All articles published after 80 
2003, and related to the ST classifications provided with no CBCT reference figures 81 
[14-17]. Only one article from 1999 [12] was accessible in open access but without 82 
any CBCT reference figure.  83 
The aim of our study was to build a descriptive classification matrix to allow for the 84 
most complete description of premolar and molar ST when writing the CBCT report. 85 
We wanted to compile already known classifications with information from studies 86 
on complications related with ST, and depicted on CBCT. We wanted also to pro-87 
vide the readership with illustrations of diverse types and situations related with 88 
premolar and molar ST from available references figures found in open access  89 
literature, and from our University Clinic CBCT collection. We wanted share the 90 
images in the open access publishing model; allowing anyone to use these images, 91 
parts of the text or a full article (under the condition of correctly citing the source 92 
and sharing in the open access as well CC BY SA). 93 
 94 
Materials and methods  95 
   For our review we searched first for articles with free full texts on ST in molar and 96 
premolar area and using CBCT. We used only one database-PubMed. There was no 97 
limit of time for the search. We selected only English language articles. The search 98 
equation was set as follow: (("tooth, supernumerary"[MeSH Terms] OR ("tooth"[All 99 
Fields] AND "supernumerary"[All Fields]) OR "supernumerary tooth"[All Fields] 100 
OR ("supernumerary"[All Fields] AND "teeth"[All Fields]) OR "supernumerary 101 
teeth"[All Fields]) AND "CBCT"[All Fields]) AND (ffrft[Filter]). The search was 102 
performed on 13.11.2021. One observer performed the search. The inclusion criteria 103 
were: ST present in molar and premolar area (from mesial to first premolar to mesial 104 
to third molar), and presence of figures from CBCT depicting morphology and  105 
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location of ST. The exclusion criteria were ST found between canines, patients with 106 
syndromes, animal studies, experimental studies, and articles without access to free 107 
pdf format even if taged as a free full text. We found 45 articles, with 41 articles  108 
excluded and 4 articles included in this review [2, 18-20].  109 
Moreover, we searched for articles describing ST in molar and premolar area with 110 
the use of CBCT, and providing with information on complications related with the 111 
presence of ST. We used only one database-PubMed. There was no limit of time for 112 
the search. We selected only English language articles. The search equation was set 113 
as follow: (("tooth, supernumerary"[MeSH Terms] OR ("tooth"[All Fields] AND 114 
"supernumerary"[All Fields]) OR "supernumerary tooth"[All Fields] OR 115 
 ("supernumerary"[All Fields] AND "teeth"[All Fields]) OR "supernumerary 116 
teeth"[All Fields]) AND ("complicances"[All Fields] OR "complicate"[All Fields] 117 
OR "complicated"[All Fields] OR "complicates"[All Fields] OR "complicating"[All 118 
Fields] OR "complication"[All Fields] OR "complication s"[All Fields] OR " 119 
complications"[MeSH Subheading] OR "complications"[All Fields]) AND ("retinal 120 
cone photoreceptor cells"[MeSH Terms] OR ("retinal"[All Fields] AND "cone"[All 121 
Fields] AND "photoreceptor"[All Fields] AND "cells"[All Fields]) OR "retinal cone 122 
photoreceptor cells"[All Fields] OR "cone"[All Fields]) AND "beam"[All Fields]) 123 
AND ((fha[Filter]) AND (humans[Filter]) AND (english[Filter])). The search was 124 
performed on 01.10.2021. One observer performed the search. 125 
The inclusion criteria were articles about ST present in molar and premolar area 126 
(from mesial to first premolar to mesial to third molar) using CBCT, and describing 127 
complications related to the presence and management of ST. The exclusion criteria 128 
were ST other than molar and premolars (mesiodens, canines, incisors), and patients 129 
with syndromes.  130 
We found 20 articles, and 6 articles were selected for the review [1, 21-25] with one 131 
open-access [21] and 5 closed access articles [1, 22-25].  132 
Finally, we selected 17 articles for this review: 10 articles found though the PubMed 133 
search equation [1,2, 18-25], and 7 articles related to the ST classifications [10-12, 134 
14-17]. 135 
Results  136 
   Among dentomaxillofacial CBCT reports from our University Clinics, we found 137 
168 reports with “supernumerary” term, with 25 CBCT reports specifically related 138 
to ST in premolar and molar area. We obtained 4 additional clinical cases from  139 
colleagues from private practice using the previously described methodology using 140 
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Fig. 1. Patient n°1. Planmeca 3D Mid CBCT. A. Axial view. ST (*) in lingual 150 
position, between the roots of teeth n°44 and 45. B. Coronal view. Arrow: ST 151 
is erupted, of supplemental shape, and positioned at the level of the cusp of 152 
the tooth n°45.  153 
 154 
 155 
Fig. 2. Patient n°1. Planmeca 3D Mid CBCT. Lingual lateral view of the right 156 
mandible. ST (*) of supplemental shape parallel to the tooth n°45. No close 157 
relationship between the roots of ST and the roots of teeth n°44 and n°45.  158 
 159 




Fig. 3. Patient n°2. Planmeca 3D Mid CBCT. A. Axial view. Impacted ST (*) 161 
on lingual side between the roots of teeth n°34 and n°35. Mesial rotation of 162 
tooth n°35. B. Coronal view. ST (*) is impacted, of supplemental shape, and 163 
positioned in the middle third of the adjacent roots (teeth n°34 and n°35). ST 164 
is vertical, and parallel to adjacent teeth n°34 and n°35. Thick arrow: left  165 
foramen mentale. Close relationship between the left inferior alveolar canal 166 
and the ST root.  167 
 168 
 169 
Fig. 4. Patient n°2. Planmeca 3D Mid CBCT. A. 3D occlusal and  170 
lingual view of the left mandible. Supplemental ST (*) between teeth n°34 171 
and n°35. B. 3D lateral lingual view of the left mandible. Tooth n°35 tilted to 172 













Fig. 5. Patient n°3. Planmeca 3D Mid CBCT. A. Axial view. Arrow: intra-183 
alveolar impacted ST, between the roots of teeth n°44 and n°45. B. Para-184 
sagittal view through the ST. Arrow: impacted ST of supplemental shape  185 
positioned in the apical third of the root of teeth n°44 and n°45. Arrow with 186 
dashes: close relationship between the root apex of ST and the right inferior 187 
alveolar nerve canal.  188 
 189 
 190 
Fig. 6. Patient n°3. Planmeca 3D Mid CBCT. 3D occlusal and lingual view of 191 
the right mandible. Arrow: ST inclined to the mesial side.  192 
 193 




Fig. 7. Patient n°3. Planmeca 3D Mid CBCT. Axial view. A. Thick arrow: right 195 
foramen mentale. Arrow: root of ST. B. Thick arrow: right inferior alveolar 196 
nerve canal. Arrow: root of the ST. C. Additional anterior branch of right infe-197 
rior alveolar nerve canal close and distal to the root of the ST (arrow). D.  198 
Additional anterior branch of the right inferior alveolar nerve canal in contact 199 
with the anterior side of the ST root (arrow).  200 
 201 
 202 




Fig. 8. Patient n°3. Planmeca 3D Mid CBCT. A. Coronal view. Arrow:  204 
impacted ST of supplemental shape on the apical third of the root of tooth 205 
n°44. B. Coronal view. Thick arrow: right foramen mentale. Arrow with  206 
dashes: Additional anterior branch of right inferior alveolar nerve canal in 207 
contact with the anterior side of the ST root (arrow).  208 
 209 
 210 
Fig. 9. Patient n°4. Planmeca 3D Mid CBCT. A. Axial view. Arrow: ST is  211 
impacted and inclined toward the lingual side. B. Sagittal view. ST (arrow) is 212 











Fig. 10. Patient n°4. Planmeca 3D Mid CBCT. A. Coronal view. ST (arrow) 221 
of supplemental shape, impacted and inclined to the lingual side. Close  222 
relationship between the root of ST and the root of tooth n°45 without  223 
resorption. B. Coronal view. ST (arrow) of supplemental shape, impacted 224 
and inclined to the lingual side. Close relationship between the root of the ST 225 
and the mesial root of tooth n°46 without resorption.  226 
 227 
 228 
Fig. 11. Patient n°4. Planmeca 3D Mid CBCT. 3D occlusal and lingual view 229 
of the right mandible. ST (arrow) impacted, positioned on the apical third of 230 












Fig. 12. Patient n°5 (15 years-old). Planmeca 3D Mid CBCT. Axial view. A. 240 
ST (*) follicle between teeth n°34 and n°35. B. ST cusp (*) in lingual position 241 
between teeth n°34 and n°35. C. ST (*) root on lingual side. Thick arrow: left 242 
foramen mentale.  243 
 244 
 245 
Fig. 13. Patient n°5 (15 years-old). Planmeca 3D Mid CBCT. A. Coronal 246 
view. ST (*) with the shape of a developing tooth bud. Impacted ST (*) on 247 
the lingual side at a distance from the inferior alveolar canal (thick arrow). B. 248 








Fig. 14. Patient n°5 (15 years-old). Planmeca 3D Mid CBCT. 3D lateral  254 
lingual view of the left mandible. Tooth n°35 tilted to the mesial side.  255 
Dilaceration of the root of the tooth n°35 (arrow). ST (*) with the shape of a 256 
developing tooth bud close only to the apical third of the root of the tooth 257 
n°34.  258 
 259 
 260 
Fig. 15. Patient n°6. Planmeca 3D Mid CBCT. Axial view. A. ST (*) on the 261 
lingual side of the left mandible. B. Teeth n°34 and n°35 are rotated in the 262 
mesial direction.  263 
 264 
 265 




Fig. 16. Patient n°6. Planmeca 3D Mid CBCT. A. 3D lateral vestibular view 267 
of the left mandible. Impacted ST (*) with the shape of a developing tooth 268 
bud between the apical third of the root of teeth n°34 and n°35. B. 3D lateral 269 
lingual view of the left mandible. ST (*) positioned at the same distance  270 
between the roots of teeth n°34 and n°35.  271 
 272 
 273 
Fig. 17. Patient n°6. Planmeca 3D Mid CBCT. Sagittal view. A. ST (*) with 274 
the shape of a developing tooth bud close to the apical third of the root of the 275 















Fig. 18. Patient n°7. Planmeca 3D Mid CBCT. A. Axial view. ST (arrow) on 288 
the lingual side, between roots of teeth n°45 and n°46. B. Coronal view. ST 289 




Fig. 19. Patient n°7. Planmeca 3D Mid CBCT. A. Sagittal view. ST (arrow) 294 
close to the apical third of the root of the tooth n°45. B. Sagittal view. ST  295 
(arrow) close to the apical third of the mesial root of the tooth n°46. There 296 
are no signs of external resorption of adjacent roots by ST.  297 
 298 




Fig. 20. Patient n°7. Planmeca 3D Mid CBCT. A. 3D lateral vestibular view 300 
of the right mandible. Tooth n°45 impacted, positioned on the vestibular side 301 
with the apex close to the right mental foramen (blue arrow). B. 3D vestibular 302 
view of the right mandible. Tooth n°45 impacted, inclined towards lingual 303 
side, and positioned on vestibular side with the apex close to the right  304 
mental foramen (blue arrow). C. Coronal view. Open apex of the tooth n°45 305 
in close contact with the right mental foramen.  306 
 307 
 308 
Fig. 21. Patient n°7. Planmeca 3D Mid CBCT. 3D occlusal and lingual view 309 
of the right mandible. ST (blue arrow) on the lingual side between roots of 310 
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Fig. 22. Patient n°8. Planmeca 3D Mid CBCT. A. Axial view. ST (thin arrow) 321 
on palatal side between the roots of teeth n°13 and n°14. Thick arrows: 322 
dysmorphic teeth n°18 (one arrow) and n°28 (two arrows). B. Sagittal view. 323 
ST (arrow) of supplemental shape, impacted, and at the middle third of the 324 
adjacent roots of teeth n°13 and n°14. C. Coronal view. ST (arrow)  325 
impacted, and inclined toward the palatal side. 326 
 327 
 328 
Fig. 23. Patient n°8. Planmeca 3D Mid CBCT. A. 3D right palatine view. ST 329 
(arrow) of supplemental shape, and at the level of the middle third of the  330 
adjacent roots of teeth n°13 and n°14. B. Detail of the ST’s crown from  331 
posterior view. Asymmetry of the anterior cusp. C. Detail of the ST  332 
















Fig. 24. Patient n°8. Planmeca 3D Mid CBCT. A. Axial view. ST (thin arrow). 346 
White thick arrow: dysmorphic tooth n°18 situated on the palatine side and 347 
palatine to the tooth n°17. Blue thick arrow: dysmorphic tooth n°28 situated 348 
on the palatine side and palatine to the tooth n°27. B. Coronal view. Tooth 349 
n°18 (arrow) palatine to tooth n°17 with roots surrounded by the right  350 
maxillary sinus. C. Coronal view. Tooth n°28 (arrow) palatine to tooth n°27, 351 
and without a relationship with the left maxillary sinus. 352 
 353 
 354 
Fig. 25. Patient n°8. Planmeca 3D Mid CBCT. 3D posterior to anterior view 355 
of the maxilla. A. Left side. Dysmorphic tooth n°28 situated on the palatine 356 
side of the tooth n°27. B. Right side. Dysmorphic tooth n°18 situated on the 357 














Fig. 26. Patient n°9. Planmeca 3D Mid CBCT. A. Axial view. ST (arrow) 369 
crown positioned on the right palatine side, between roots of teeth n°15 and 370 
n°16. B. Axial view. ST (arrow) is intra-alveolar, oblique, with the root of ST  371 
positioned between the roots of the tooth n°16. No signs of external  372 
resorption of the roots of the tooth n°16 by ST. C. Axial view. ST root apex 373 
(arrow) situated in the right transverse maxillary septum.  374 
 375 
 376 
Fig. 27. Patient n°9. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 377 
the right maxilla. ST (arrow) of supplemental shape, impacted, inclined  378 
toward the palatine side, and toward the midsagittal plane. The cusp of ST is 379 












Fig. 28. Patient n°10. Planmeca 3D Mid CBCT. A. Axial view. ST (arrow) 389 
positioned on the left palatine side, between roots of teeth n°24 and n°64. 390 
Patient presents a movement artifact (arrows with dashes) with a rotation of 391 
the head from right to left during the scanning time [27]. B. Coronal view. ST 392 
(arrow) of supplemental shape, impacted, and inclined to the palatine side.  393 
 394 
 395 
Fig. 29. Patient n°10. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 396 
the left maxilla. ST (*) on the left palatine side, of supplemental shape, close 397 








Fig. 30. Patient n°11. Planmeca 3D Mid CBCT. A. Axial view. ST (arrow) on 403 
the palatine side, and close to the tooth n°24. Absence of the tooth n°25. B. 404 
Sagittal view. ST (arrow) with the shape of a developing tooth bud, at the  405 
apical third of the adjacent root of tooth n°24. C. Sagittal view. ST (arrow) at 406 
the apical third of the adjacent mesiovestibular root of the tooth n°26.  407 
 408 
 409 
Fig. 31. Patient n°11. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 410 
the left maxilla. ST (arrow) with the shape of a developing tooth bud at the 411 
apical third of the adjacent roots of teeth n°24 and n°26. Absence of the 412 














Fig. 32. Patient n°12. Planmeca 3D Mid CBCT. A. Reformatted sagittal view. 424 
ST (*) inverted, impacted, between the tooth n°64, and the tooth n°24. B. 425 
Reformatted sagittal view. ST (*) inverted, and of molariform shape. Occlusal 426 
contact between ST and the tooth n°24. Contact between the root of ST and 427 
the crown of the tooth n°25.  428 
 429 
 430 
Fig. 33. Patient n°12. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 431 
the left maxilla. ST (*) impacted, inverted, molariform, within the arch,  432 
between teeth n°24 (apical) and n°64 (occlusal). Tooth n°24 is inclined,  433 
displaced to the vestibule and with rotation: the mesial side of the tooth n°24 434 
is oriented to the left vestibule.  435 
 436 
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Fig. 34. Patient n°13. Carestream 9600 CBCT. A. Axial view. Conical,  440 
impacted, vestibular, undersized ST (inside the circle), between teeth n°33 441 
and n°34. Rotation of the tooth n°33 to the mesial side. B. Sagittal view. 442 
Conical ST (inside the circle) impacted, inclined, at the apical third of the  443 
adjacent roots of teeth n°33 and n°34.  444 
 445 
 446 
Fig. 35. Patient n°14. Planmeca 3D Mid CBCT. A. Axial view. ST (arrow) 447 
impacted, within the arch, between the teeth n°43 and n°44. B. Sagittal view. 448 
ST (arrow) impacted, vertical, at the apical third of the adjacent root of the 449 
tooth n°43. C. Coronal view. ST (arrow) impacted, vertical, at the apical third 450 
of the adjacent root of the tooth n°44.  451 
 452 




Fig. 36. Patient n°14. Planmeca 3D Mid CBCT. A. 3D vestibular view of the 454 
left mandible. Conical ST (arrow), impacted, vertical, at the apical third of the 455 
adjacent roots of the teeth n°33 and n°34. B. 3D lingual view of the left  456 
mandible. Molariform ST (arrow), impacted, vertical, at the apical third of the 457 
adjacent roots of the teeth n°33 and n°34.  458 
 459 
 460 
Fig. 37. Patient n°15. Planmeca 3D Mid CBCT. ST (arrow) on the lingual 461 
side, impacted, between the distal root of the tooth n°37, and the mesial root 462 
of the tooth n°38. B. ST (arrow) impacted, vertical, conical, undersized, at 463 
the apical third of the adjacent roots, and between the distal root of the tooth 464 











Fig. 38. Patient n°15. Planmeca 3D Mid CBCT. A. 3D occlusal and lingual 473 
view of the left mandible. Conical ST (arrow) between the teeth n°37 and 474 
n°38. B. 3D lingual view of the left mandible. Conical ST (arrow), between 475 
the teeth n°37 and 38, and at the middle third of the adjacent roots of teeth 476 
n°37 and n°38.  477 
 478 
 479 
Fig. 39. Patient n°16. Planmeca 3D Mid CBCT. A. Axial view. ST (arrow) on 480 
the left palatine side, between the teeth n°24 and n°25. B. Sagittal view. 481 
Conical, inclined, and impacted ST (arrow), at the apical third of the adjacent 482 
root of the tooth n°24. C. Coronal view. Conical, impacted, ST (arrow) on left 483 




















Fig. 40. Patient n°16. Planmeca 3D Mid CBCT. A. 3D lateral and upward 501 
view of the left maxilla. Conical ST (arow) on palatine side of the teeth n°24 502 
and n°25. Dashed arrow: enamel pearl close to the ST’s crown. B. 3D lateral 503 
view of the left maxilla. Conical ST (arrow) inclined to the distal side. Dashed 504 
arrow: enamel pearl close to the tip of the ST crown.  505 
 506 
 507 
Fig. 41. Patient n°17. Planmeca 3D Mid CBCT. A. Axial view. Undersized 508 
ST (arrow) within the arch, between the roots of the teeth n°26 and n°27. B. 509 
Sagittal view. Undersized, conical ST (arrow), close to the floor of the left 510 
maxillary sinus. C. Coronal view. Undersized conical ST (arrow) inclined to 511 










Fig. 42. Patient n°17. Planmeca 3D Mid CBCT. 3D lateral and upward view 519 
of the left maxilla. Undersized, conical, inclined ST (arrow), at the apical third 520 
of the adjacent roots of the teeth n°26 and n°27.  521 
 522 
 523 
Fig. 43. Patient n°17. Planmeca 3D Mid CBCT. A. 3D view of the apex of the 524 
roots of the tooth n°27. Undersized conical ST (*) with the root positioned 525 
between mesiovestibular and palatine root of the tooth n°27. B. 3D view of 526 
the apex of the roots of the teeth n°26 and n°27. ST (*) with oblique  527 
orientation between the mesiovestibular root of the tooth n°27 and the  528 
palatine root of the tooth n°26. C. 3D view of the apex of the roots of the 529 
teeth n°26 and n°27. Conical undersized ST (*) with oblique orientation  530 
between the mesiovestibular root of the tooth n°27 and the palatine root of 531 











Fig. 44. Patient n°18. Planmeca 3D Mid CBCT. A. Axial view. ST (*) within 540 
the arch, between the roots of the teeth n°84 and n°44. B. Sagittal view. 541 
Conical ST (*) under the crown of the tooth n°84, and apical to the crown of 542 
the tooth n°44. C. Coronal view. Conical impacted ST (*) inclined to  543 
vestibular side. Crown of the tooth n°44 (arrow) impacted and perforating the 544 
cortical vestibular bone.  545 
 546 
 547 
Fig. 45. Patient n°18. Planmeca 3D Mid CBCT. A. 3D lateral vestibular view 548 
of the right mandible. Conical ST (*) positioned between teeth n°84 and 549 
n°44. Tooth n°44 impacted, in rotation, with its mesial side oriented to the 550 
right vestibule. B. 3D lateral lingual view of the right mandible. Conical  551 
impacted ST (*) between teeth n°84 and n°44. Tooth n°44 inclined to the  552 












Fig. 46. Patient n°19. Planmeca 3D Mid CBCT. A. Axial view. Undersized 562 
ST (arrow) close to the left lingual cortical bone. B. Parasagittal view through 563 
the ST. Horizontal undersized ST (arrow) oriented to the distal side and  564 
positioned under the left inferior alveolar nerve canal (arrow with dashes). C. 565 
Parasagittal view through the ST. Undersized ST (arrow) with follicle under 566 
the left inferior alveolar nerve (arrow with dashes).   567 
 568 





Fig. 47. Patient n°20. Planmeca 3D Mid CBCT. A. Axial view. Bilateral ST 572 
(arrows) within the arch, between the roots of the teeth n°43 and n°44, and 573 
between teeth n°33 and n°34. Degradation of the quality of the image due to 574 
the artifact of movement [27]. B. Coronal view. Impacted bilateral ST  575 
(arrows) with the shape of a developing tooth bud at the apical third of the 576 















Fig. 48. Patient n°20. Planmeca 3D Mid CBCT. A. 3D vestibular lateral view 589 
of the right mandible. A developing tooth bud ST (arrow) between the roots 590 
of the teeth n°43 and n°44. ST is close to the apical third of the adjacent root 591 
of the tooth n°43. B. 3D vestibular lateral view of the left mandible. A  592 
developing tooth bud ST (arrow) between the roots of teeth n°33 and n°34. 593 
ST (arrow) is close to the middle third of the adjacent root of the tooth n°33, 594 
and to the apical third of the adjacent root of the tooth n°34. 595 
 596 
 597 
Fig. 49. Patient n°21. Planmeca 3D Mid CBCT. A. Axial view at the level of 598 
the cusps of ST crowns. Molariform bilateral ST (arrows) on the lingual side  599 
between the roots of the teeth n°43 and n°44, and between the teeth n°33 600 
and n°34. B. Axial view at the level of crowns of ST (arrows). Molariform  601 
impacted ST (arrow) close to the lingual root of the tooth n°44. Molariform 602 
impacted ST (arrow) close to the root of the tooth n°34. C. Axial view at the 603 
level of the ST’s roots. Inclined ST on the lingual side of the tooth n°33  604 










Fig. 50. Patient n°21. Planmeca 3D Mid CBCT. A. Coronal view. Inclined, 612 
impacted, lingual, molariform ST (arrow) on the right side. Vertical, impacted, 613 
lingual, molariform ST (arrow) on the left side. B. Left sagittal view. Crown of 614 
ST (arrow) around the apex of the tooth n°34. C. Right sagittal view.  615 
Resorption of the apical third of the root of the tooth n°44 by ST crown  616 
(arrow).  617 
 618 
 619 
Fig. 51. Patient n°21. Planmeca 3D Mid CBCT. 3D occlusal and lingual view 620 
of the left mandible. Molariform ST (arrow) with the crown surrounding the 621 
apex of the tooth n°34. B. 3D lateral lingual view of the right mandible. ST 622 
(arrow) inclined toward distal side with the resorption of the apical third of the 623 

















Fig. 52. Patient n°22. Planmeca 3D Mid CBCT. A. Axial view. ST on the  638 
lingual side between the teeth n°33 and n°34, and between the teeth n°43 639 
and 44. B. Coronal view. Right molariform, impacted, vertical ST (thin arrow) 640 
lingual to the tooth n°44. ST is present at to the middle third of the adjacent 641 
root of the tooth n°44. Left molariform, impacted, inclined to vestibular side 642 
ST (thick arrow) close to the middle third of the adjacent root of the tooth 643 
n°34. Dilaceration of the root of the tooth n°34.  644 
 645 




Fig. 53. Patient n°23. Carestream 9600 CBCT. A. Axial view. Undersized ST 649 
(*) on vestibular side, and additional ST (**) on the lingual side between the 650 
roots of the teeth n°33 and n°34. B. 3D lateral vestibular view of the left 651 
mandible. Undersized vertical ST (*) on vestibular side and additional conical 652 
ST (**) on lingual side between roots of the teeth n°33 and n°34. C. Coronal 653 
view through the conical ST (**). Conical ST (**) impacted, vertical, lingual, 654 
and close to the middle third of the adjacent root of the tooth n°34. D.  655 
Coronal view through the undersized ST (*). Undersized ST (*) impacted, 656 
vertical, close to the middle third of the adjacent root of the tooth n°33. E. 657 
Parasagittal view through both of ST. Undersized, vestibular ST (*) close to 658 
the middle third of the adjacent root of the tooth n°33. Conical ST (**) on the 659 
lingual side with dilacerated root.  660 




Fig. 54. Patient n°24. Planmeca 3D Mid CBCT. A. Axial view. Compound 662 
odontoma (**) on vestibular side between the teeth n°23 (mesial), n°24 (pal-663 
atine), and n°25 (distal). B. Coronal view. Tooth n°24 displaced on palatine 664 
side. The root of the tooth n°24 is dilacerated. C. 3D view of the dilacerated 665 
tooth n°24.  666 
 667 
 668 
Fig. 55. Patient n°24. Planmeca 3D Mid CBCT. 3D lateral and vestibular 669 
view of the left mandible. Compound odontoma (**) on vestibular side and 670 












Fig. 56. Patient n°24. Planmeca 3D Mid CBCT. 3D lateral and posterior-680 
anterior vestibular view of the left mandible. Compound odontoma (**)  681 
inclined and vestibular to the adjacent tooth n°25.  682 
 683 
 684 
Fig. 57. Patient n°24. Planmeca 3D Mid CBCT. Two ST at the level of the 685 








Fig. 58. Patient n°24. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 691 
the right mandible. Conical ST (*) inside the roots of the tooth n°84. ST (**) 692 
impacted, vertical, lingual to the tooth n°44, and close to the middle third of 693 
the adjacent root of the tooth n°45. Tooth n°44 is impacted, vestibular, and  694 
inclined to the distal side.  695 
 696 
 697 
Fig. 59. Patient n°24. Planmeca 3D Mid CBCT. 3D lateral lingual view of the 698 
right mandible. Conical, vertical, lingual ST (*) between the roots of the tooth 699 
n°84. ST (*) with rotation with its distal side oriented to the vestibule.  700 








Fig. 60. Patient n°24. Planmeca 3D Mid CBCT. ST (***) within the arch, and 706 
between the roots of the teeth n°34 and n°35. B. 3D lateral lingual view of 707 
the left mandible. Supplemental ST (***) close to the middle third of the  708 
adjacent root of the tooth n°34 and n°35.  709 
 710 
 711 
Fig. 61. Patient n°24. Planmeca 3D Mid CBCT. A. Axial view. Remnants  712 
(arrows) of the roots of the tooth n°55. B. 3D vestibular view of the right  713 
maxilla. Mesiovestibular and distal remnants (arrows) of the roots of the 714 
tooth n°55. C. 3D apical view of roots apices of the right maxilla.  715 














Fig. 62. Patient n°25. Planmeca 3D Mid CBCT. A. Axial view. Horizontal ST 727 
(*) on lingual side, and around the apex of the tooth n°35. ST (*) and the 728 
apex of the tooth n°35 are surrounded by an osteolytic cystic-like lesion. B. 729 
3D lateral lingual view of the surroundings of the tooth n°35. Crown of ST 730 
(arrow), and apex of the ST (arrow with dashes).  731 
 732 
 733 
Fig. 63. Patient n°25. Planmeca 3D Mid CBCT. Parasagittal view through 734 
the ST (arrow) and the apex of the taurodontic tooth n°35. A. Vestibular 735 
view. B. Anterior intra-alveolar view. C. Posterior intra-alveolar view. D.  736 


















Fig. 64. Patient n°26. Carestream 9600 CBCT. A. Sagittal view. Vertical 752 
supplemental ST (*) between the teeth n°25 and n°26. Dentigerous cyst  753 
(arrow) around ST (*). The root of ST (*) is surrounded by the left maxillary 754 
sinus. External resorption of the crown and of the root of ST (*) by the  755 
dentigerous cyst. B. Sagittal view. External resorption of the root of the tooth 756 
n°25 (arrow with dashes). Dentigerous cyst (arrow) around ST (*). C. Axial 757 
view. External resorption of the root of the tooth n°25. Thinning of the  758 


















[Nem es is ]  T i t r e  d e  l ’ a r t i c le  ( PUL - En- t ê te  i mp a i r e )  
 
39  
6. Major hyperdontia 777 
 778 
 779 
Fig. 65. Patient n°27. A. Panoramic X-ray. Developing tooth bud ST (*)  780 
apical to the tooth n°46. Developing tooth bud ST (**) apical to the teeth 781 
n°46 and n°45. Developing tooth bud ST (thick white arrow) between the 782 
teeth n°45 and n°44. Developing tooth bud ST (thick red arrow) between the 783 
teeth n°34 and n°35. Developing tooth bud ST (***) between the teeth n°35 784 
and n°36. B. I-CAT CBCT. Pseudo-panoramic view of the mandible. Conical 785 
vertical ST (*) apical to the tooth n°46. Conical ST (**) inclined to the distal 786 
side. Conical vertical ST (***) close to the apical third of the mesial root of 787 










Fig. 66. Patient n°28. Panoramic X-ray. Arrows: three impacted ST.  795 
 796 
 797 
Fig. 67. Patient n°28. Planmeca 3D Mid CBCT. Reformatted parasagittal 798 
view. A. ST teeth n°44’ and 44’’ erupted and on the arch. Crown of the im-799 
pacted tooth n°44 (*). B. ST tooth n°44’’erupted and on the arch. Crown of 800 
the impacted tooth n°44 (*) with the contact with the apex of the tooth n°45, 801 
and without external resorption. C. ST tooth n°45’ erupted, on the arch, and 802 
distal to tooth n°45. Crown of the tooth n°44 (*) at the apex of teeth n°45 and 803 
45’, and without external resorption. D. The tooth n°44 (*) impacted, and  804 














Fig. 68. Patient n°28. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 816 
the right mandible. Progressive modification of the bone threshold. Anatomic 817 
topography of normal and ST teeth in the right premolar area. A. Black  818 
arrow: right foramen mentale. Tooth n°44 (*) under vestibular cortical bone. 819 
B. Black arrow: right foramen mentale. Tooth n°44 (*) with partially visible 820 
crown. C. Black arrow: right foramen mentale. Tooth n°44 (*) well visualized 821 
from the crown to the apex of the root. Tooth n°44 at a distance from the 822 
right foramen mentale.  823 
 824 
 825 
Fig. 69. Patient n°28. Planmeca 3D Mid CBCT. A. Axial view of the maxilla. 826 
Arrow: ST on the palatine side between teeth n°13 and n°14. B. Coronal 827 


















Fig. 70. Patient n°28. Planmeca 3D Mid CBCT. 3D lateral vestibular view of 843 
the right maxilla. Conical ST is palatine, and between the roots of the teeth 844 
n°13 and n°14. B. 3D lateral vestibular view of the right maxilla with  845 
modification of the bone threshold. Conical ST is positioned at the cervical 846 
third of the root n°14, on palatine side and mesial to the root of the tooth 847 
n°14.  848 
 849 
 850 
Fig. 71. Patient n°28. Planmeca 3D Mid CBCT. A. Axial view of the maxilla. 851 
Palatine ST between the teeth n°22 and n°23. B. Parasagittal view through 852 
the ST. ST (arrow) of supplemental shape, and palatine to the tooth n°23. 853 
Arrow with dashes: the apex of ST is localized within the floor of the left  854 
maxillary sinus. C. Coronal view through ST. ST of supplemental shape,  855 
vertical, at the middle third of the tooth n°23. Arrow with dashes: the apex of 856 













Fig. 72. Patient n°28. Planmeca 3D Mid CBCT. 3D palatine view of the left 867 
maxilla. ST of supplemental shape (*), and between the teeth n°23 and n°22. 868 
Arrow: the apex of ST is localized within the floor of the left maxillary sinus. 869 
 870 
 871 
Fig. 73. Patient n°28. Planmeca 3D Mid CBCT. A. 3D lateral vestibular view 872 
of the left mandible. Tooth n°34G: gemination of the tooth n°34 which is 873 
erupted and in occlusion. ST tooth n°34’F (fusion) is vestibular, and  874 
impacted. Tooth n°35 is on the arch and in occlusion. Tooth n°35’ of  875 
supplemental shape, coronal, and palatine to the tooth n°35. B-D:  876 
consecutive parasagittal views through teeth n°34’F, 35 and 35’. No external 877 








Fig. 74. Patient n°28. Planmeca 3D Mid CBCT. A. Axial view of the  883 
mandible. Double crown of the geminated tooth n°34G. Tooth n°35 is  884 
vestibular to the tooth n°35’. Dotted arrows: artifact of movement indicating 885 
the rotation of the head from left to right during the scanning time [27]. B. 886 
Parasagittal view through the geminated tooth n°34G. C. Coronal view of the 887 
tooth n°34G and 34’F inclined to vestibular side and with two roots. Tooth 888 
n°44 impacted and inclined to the vestibular side. 889 
 890 
 891 
Fig. 75. Patient n°28. Planmeca 3D Mid CBCT. Planmeca 3D Mid CBCT. A. 892 
Reformatted axial view of the mandible. Topographic relationship between 893 
left premolars. B. Parasagittal view through 34’F, 35, and 35’. C. Tooth 894 
n°34’F is a fusion between a premolar of supplemental shape and a conical 895 















Fig. 76. Patient n°29. Planmeca 3D Mid CBCT. Axial view. ST n°1 (arrow) 908 
on lingual side of the right maxilla between the mesiovestibular and palatine 909 
root of the tooth n°16. B. Sagittal view. ST n°1 (arrow) with conical shape  910 
inclined toward the mesial side. The root of the ST n°1 is surrounded by the 911 
right maxillary sinus. ST n°1 is close to the middle third of the adjacent  912 
palatine root of the tooth n°16. C. Coronal view. ST n°1 (arrow) is palatine, 913 
horizontal, and close to the floor of the right maxillary sinus. 914 
 915 
 916 
Fig. 77. Patient n°29. Planmeca 3D Mid CBCT. 3D view of apices of the 917 
teeth n°15 and 16. ST n°1 (*) palatine, with its root between the  918 
mesiovestibular and palatine root of the tooth n°16. ST n°1 (*) crown is  919 









Fig. 78. Patient n°29. Planmeca 3D Mid CBCT. A. Axial view. ST n°2 (arrow) 926 
within the arch, and between the teeth n°23 and n°24. B. Sagittal view.  927 
Conical, impacted, vertical ST n°2 (arrow) close to the middle third of the 928 
root of the adjacent tooth n°23. C. Coronal view. Conical, vertical, palatine 929 
ST n°2 (arrow) close to the tooth n°24.  930 
 931 
 932 
Fig. 79. Patient n°29. Planmeca 3D Mid CBCT. A. 3D lateral vestibular view 933 
of the left maxilla. Conical ST n°2 (**) close to the middle third of the  934 
adjacent root of the tooth n°24. B. 3D lateral vestibular posterior-anterior 935 
view of the left maxilla. Conical ST n°2 (**) slightly inclined to the vestibule.  936 
 937 
 938 




Fig. 80. Patient n°29. Planmeca 3D Mid CBCT. A. Axial view. ST n°3 (*) 940 
within the arch, and lingual to the root of the tooth n°44. ST n°4 (**) within 941 
the arch, and lingual to the root of the tooth n°45. ST n°5 (***) lingual to the 942 
mesial root of the tooth n°46. B. Parasagittal view through ST n°3, 4, 5 along 943 
the line with dashes from figure 80A. Supplemental, vertical, erupted ST n°3 944 
(*). Supplemental, vertical, erupted ST n°4 (**). Supplemental, vertical,  945 
impacted ST n°5 (***).  946 
 947 
 948 
Fig. 81. Patient n°29. Planmeca 3D Mid CBCT. 3D lateral lingual view of the 949 
right mandible. Supplemental, vertical, erupted ST n°3 (*), lingual to the 950 
tooth n°44. Supplemental, vertical, erupted ST n°4 (**), lingual to the tooth 951 
n°45. Supplemental, vertical, impacted ST n°5 (***) with rotation with its  952 
mesial side oriented to the vestibule. ST n°5 (***) is lingual to the mesial root 953 
of the toot n°46.  954 
 955 




Fig. 82. Patient n°29. Planmeca 3D Mid CBCT. A. Coronal view through ST 957 
n°3. ST n°3 (*) is of supplemental shape, vertical, erupted, and parallel to the 958 
tooth n°44. B. Coronal view through ST n°4. ST n°4 (**) is of supplemental 959 
shape, vertical, erupted, and parallel to the tooth n°45. Arrow: right foramen 960 
mentale. Close relationship between the apex of the ST n°4 (**) and the right 961 
inferior alveolar nerve canal. C. Coronal view through ST n°5. ST n°5 (***) is 962 
of supplemental shape, impacted, and slightly inclined to the lingual side. 963 
Close relationship between the apex of the ST n°5 (***) and the right inferior 964 
alveolar nerve canal (arrow). 965 
 966 
 967 
Fig. 83. Patient n°29. Planmeca 3D Mid CBCT. A. Axial view. ST n°6 (*) on 968 
the lingual side between the roots of the teeth n°34 and n°35. B. Coronal 969 
view. ST n°6 (*) of supplemental shape, lingual, impacted, and parallel to the 970 
tooth n°35. No relationship between the apex of the ST °6 (*) and the left  971 















Fig. 84. Patient n°29. Planmeca 3D Mid CBCT. A. 3D lateral lingual view of 984 
the left mandible. ST n°6 (*) on the lingual side, close to the middle third of 985 
the root of the adjacent teeth n°34 and n°35. B. 3D occlusal view of the left 986 
mandible. ST n° 6 (*) in rotation, with its distal side oriented to the vestibule. 987 
C. Sagittal view. ST n°6 (*) inclined to the mesial side, and close to the  988 
middle third of the root of the adjacent teeth n°34, and without sign of  989 
external resorption.  990 
Discussion  991 
Mossaz et al provided until now with the most complete descriptive classification 992 
for ST in premolar and molar area [21]. Mossaz et al [21] and the majority of other 993 
authors [7-17] classified ST in relation with the crown location, the shape, the  994 
distribution, the position of ST in relation to normal adjacent teeth, and the state of 995 
ST eruption in relation with the adjacent teeth. The original contribution of Mossaz 996 
et al [21] was the addition of the description of the location of the cusp tip in relation 997 
with the closest erupted tooth, the follicle size measurement with less and more than 998 
3mm. Mossaz et al provided also with a more precise description of the location of 999 
external root resorption by adjacent ST [21]. Some other authors added to the main 1000 
ST classification the adjacent tooth complications due to the presence of ST, and 1001 
types of damage to surrounding structures if removal of ST [10-12, 15, 25]. We  1002 
developed our own classification matrix table for ST found in premolar and molar 1003 
area (Table 1) which is based on previous classifications from the literature [7-13], 1004 
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Table 1. Classification of supernumerary teeth in premolar and molar 1014 
area on CBCT.  1015 
Location of the 
crown 
 











    
 Labial/buccal [1, 
15, 16, 21, 23, 
24]  
 




(This study Fig 
18) 
    
 Within the 
arch/median [1, 
16, 21, 24]  
 
(This study Fig. 
22, 26, 27, 32, 
35, 41, 44, 45, 
46, 53, 58-60, 




(This study Fig 
1, 3, 5, 9, 12, 
15-17, 29-31, 
34-36, 37, 39, 
40, 47, 48, 52, 
69, 70, 78, 79) 
    
 Lingual/ 
palatine [1, 15, 
16, 21, 23, 24]  
 
(Fig. 3, 5 of [21]) 
 
(This study Fig. 
1, 3, 5, 9, 12, 15-
18, 22 28, 30, 
31, 37-40, 47-49, 
52, 69, 70, 76, 
77, 80-84) 
     
Coronal view: 
vertical  
location of the 








(This study Fig. 
41-43) 
Apical to the 
root tip [21]  
 




of the root 
[21]  
 




Fig. 5, 8, 10, 
13, 14, 16, 
17, 19, 34-
Middle third of 
the root [21]  
 
(Fig. 4 of  
[2]), (Fig. 3 of 
[21])  
 
(This study Fig 
3, 22, 26, 27, 
48, 52, 58-60, 
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37, 39, 40, 
47-49, 53, 
65) 
Shape: 3D  
reconstruction 
[10, 12, 21] 
Supplemental 
(=eumorphic) [1, 
10, 12, 14-17, 
21, 23-25]  
 
(Fig. 4 of [2]), 
(Fig. 3 of [21]) 
 
(This study Fig. 
1, 3, 5, 10, 22, 
26-28, 64, 67, 
68, 80-84) 
Conical [1, 10, 
12, 16, 17, 21-
25]  
 
(This study Fig. 
39-40, 44-46, 
53, 58-60, 62, 









Fig. 32, 36, 
49-52) 
Developing 
tooth bud [21]  
 
(Fig. 5 of [21])  
 
(This study Fig. 
12, 16-19, 21, 
















Distribution Single [1, 10, 12, 
14, 23]  
 
(Fig. 4 of [2]), 
(Fig. 2, 3, 5 of 
[21]) 
 
(This study Fig. 
1, 3, 5, 10, 15-
19, 21, 22, 26-
28, 30-46, 64) 
Multiple [1, 10, 
12, 14] 
 











(This study Fig. 
1, 3, 5, 10, 15-






















Normal [1, 16, 
21, 22, 24]  
 
(Fig. 3, 5 of [21]) 
 
(This study Fig. 
1, 3, 5, 16-19, 
26-28, 30, 31, 
35-38, 44, 45, 
47, 48, 50-53, 
58, 59, 64, 65, 
67-70, 73-75, 
78-82) 
Inclined [1, 16, 
21, 22, 24] 
 
(Fig. 4 of [2])  
 
(This study Fig. 
10, 22, 26-28, 
32, 34, 39-41, 
43, 45, 50-52, 








Fig. 46 62, 
63) 
Inverted [1, 15, 
16, 21-24] 
 








(Fig. 2 of 
[18]),  
 
(Fig. 4, 5 
of [19]),  
 







State of  
eruption of the 
supernumer-
ary tooth:  
sagittal view 
[21] 
Erupted [12, 15, 
16, 21-24]  
 
(This study Fig. 
1, 67, 68, 73-75, 
80-82) 
Impacted [12, 
16, 21-24]  
 
(Fig. 4 of [2]) 
 
(Fig. 3, 5 of  
[21])  
    




(This study Fig 
3, 5, 10, 15-19, 
21, 22, 26-28, 
30-53, 58-60, 
62-65, 69, 70, 







(Fig. 3, 5 of [21]) 
 
(This study Fig. 
5, 10, 12, 15-19, 
22, 26, 30, 31, 
39, 40, 44, 47, 
49, 50, 52, 62, 
63, 65, 73-79, 
83,84) 
 
>3 mm [21] 
 
(This study Fig. 




Fig. 1, 3, 32, 
34, 35 37, 
41, 53, 57, 




cyst [1, 11, 12, 
15, 22-25]  
 






by ST and its 
location in  
relation to the 
long axis of 
the involved 
tooth [1, 11, 
21-25] 
 
Cervical [21] Middle [21] Apical third 




Fig. 50, 64) 
The tip 
of the root [21] 
 













(This study Fig. 
64) 




[10-12, 16, 25]  
 
(This study Fig. 
4, 14, 20, 32-34, 
44, 45) 
Rotation [1, 22, 
25]  
 







Fig. 14, 52) 
Crowding [10-
12, 23]  
 






























nerve [11]  
 
(This study Fig. 




(Fig. 3B of [21] 
if extraction)  
 
(This study Fig. 
20, 65) 
Maxillary  
sinus [11]  
 
(This study 






[11, 15]  
 
(This study Fig. 
58, 59) 
  
ST: supernumerary teeth 1016 
 
1017 
   We added the description of the location of ST on axial view in anterior-posterior 1018 
direction, the possibility of not existing follicle around ST, the location of the cusp 1019 
or even of the complete ST between the roots of normally erupted teeth, a presence 1020 
of undersized ST, and the presence/absence of internal resorption of ST. We don’t 1021 
add odontoma to our ST’s classification as odontoma is classified as a benign tumor 1022 
[28].  1023 
   The ST classification on Table 1 contains 50 boxes. The 11 boxes were already  1024 
illustrated by 8 figures freely available on Pubmed: 3 figures from Mossaz et al [21], 1025 
1 figure from Gurler et al [2], 1 figure from Zhu et al [18], 2 figures from Kato et al 1026 
[19], and 1 figure from Cho et al [20]. 10 out of 11 boxes were illustrated only with 1027 
3 figures from Mossaz et al [21]. Our article freely provided with 84 figures. With 1028 
our pictorial review we were able to illustrate 45 out of 50 boxes. We do not provide 1029 
figures for syndromic patients as they were initially excluded from this review. The 1030 
criterium of undefinable position of ST in relation to normal tooth eruption on sagit-1031 
tal view was insufficiently defined by Mossaz et al [21] to be illustrated. Root  1032 
resorption of adjacent teeth by ST, and its cervical and middle location in relation to 1033 
the long axis of the involved tooth [21] need still to be illustrated. Additionally, il-1034 
lustrations of ST on the site of the future dental implant are still missing [12].  1035 
   The decision of naming ST or to give numbers to ST in case of hyperdontia and 1036 
crowding of ST may be controversial, and it is open to discussion. We had problem 1037 
to name ST in right mandibular premolar area of the patient n°28. We compared the 1038 
size of the large impacted tooth with the size of the relatively smaller teeth present 1039 
on the arch (Figure 68). We also compared Figure 68 with Figure 45 (transmigration 1040 
and impaction of tooth n°44 because of ST which was positioned under the tooth 1041 
n°84). We decided that the impacted premolar in the right mandible was the tooth 1042 
n°44, and that two teeth on the arch above the impacted tooth were ST (44’ and 1043 
44’’) (Figure 68). We also decided that the tooth distal to the tooth called n°45 was a 1044 
ST with the number n°45’ (Figure 68), and that the tooth positioned lingually to the 1045 
tooth n°35 (in occlusion with the upper arch) was a ST with the number n°35’  1046 
(Figure 73). For the patient n°29 we decided to allocate numbers for additional teeth 1047 
found on lingual side of the right mandible in premolar area (Figures 80, 81). Our 1048 
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decision was met on the fact that buccaly positioned premolars were in occlusion 1049 
with the upper arch, and that labial/buccal location seems to be rarer than lin-1050 
gual/palatine position for the presence of ST (Figures 80, 81).  1051 
   We provided only two examples of performed panoramic X-rays before CBCT 1052 
(Figures 65A, and 66) to show the limitation of this technique in finding existing ST, 1053 
in classifying ST, and in indicating the risk of complications related to the presence 1054 
of ST [1, 2]. On the other hand, 2D reformatted views and 3D CBCT reconstruction 1055 
were useful to understand the 3D position of ST in relation with adjacent teeth  1056 
(Figure 43), to describe ST involved in troubles of eruption of normal teeth, in  1057 
delayed teeth permutation (Figures 45, 58), and to understand complex ST  1058 
topography with crowding of multiple types of ST (figures 56, 58, 68, 73, 81). We 1059 
also used 3D CBCT reconstruction along with modification of the threshold in  1060 
patients with motion artifacts where 2D images were more difficult to interpret  1061 
(Figures 28-29, 47-48) [27].  1062 
   Finally, our pictorial review was able to freely provide the readership with more 1063 
complete description of ST in premolar and molar area on CBCT than in already 1064 
published studies.  1065 
 1066 
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